SUMMARY Ventilationandperfusion radionuclide lung scans, using krypton 8im and technetium-99m macroaggregates, were performed together with a variety of other imaging procedures in 18 children aged between 1 week and 13 years in whom radiology had shown a small lung. Radionuclide scans provided an assessment of regional ventilation and perfusion unobtainable by other means, and 4 main categories of disturbed function could be seen in the radiological small lung-namely, absence of ventilation and perfusion, absent perfusion with preserved ventilation, generalised or segmental decreases in ventilation, and perfusion and segmental perfusion defects in areas of decreased ventilation. The clinical history and other imaging procedures, including fluoroscopy and penetrated mediastinal views, enabled a firm diagnosis to be made in each of these 18 patients. In 3 main pulmonary arteries were absent, 2 had lung aplasia, 2 had lobar aplasia, 9 had varying degrees of pulmonary hypoplasia (two with additional sequestrated segments), 1 had lobar emphysema, and 1 had post-infective lung mal-development (MacLeod's syndrome).
The child with a radiological small lung poses two main questions for the clinician. Is this finding a manifestation of a congenital abnormality, or has it been acquired? Is there any treatment which could be beneficial and allow for a better functional result as lung growth and development progress? The range of possible imaging procedures is wide, none is without risk, and the risks relating to radiation dosage must be considered. The aim is to avoid over investigating the child but at the same time maintain a high degree of confidence in explaining the radiological appearances. The purpose of this study was to assess the role of 81m krypton (Kr) ventilation (V) and technetium-99m (99mTc) microsphere perfusion (0) lung scans in such circumstances. There is little discomfort for the child, a lower radiation dose is used than in other second-line imaging procedures, and the investigation can be performed without co-operation from the patient, so making it suitable for young children.' -2 Patients and methods Eighteen children aged between 1 week and 13 years with unilateral lung disease of unknown aetiology had Kr, V, and 99mTc 0 lung scans as part of a variety of other imaging procedures which included fluoroscopy, bronchography, and angiography (Table) (Fig. 4) .
The remaining child had a segmental V/(2 defect in the region of the lingula. Fluoroscopy revealed a fixed hyperinflated area in the left lung with air trapping, the chest radiograph showed mediastinal displacement to the right; lobar emphysema was diagnosed and confirmed at thoracotomy.
Segmental Q defect in a hypoventilated lung. A single segmental ( defect was noted in 2 of the 9 children with a small hypoventilated lung, raising the additional differential diagnosis of pulmonary emboli or sequestration in the affected lungs. Sequestration on the affected lung was confirmed in both cases, one at surgery, the other on aortography (Fig. 3) .
Discussion
In all these children the V/0 scans provided valuable information on the site and extent of the abnormalities of ventilation and perfusion in the lungs, and in 2 children with pulmonary hypoplasia the scans led to the additional diagnosis of sequestration. The importance of taking a clinical history and any relevant functional information into account was demonstrated in the child (Case 6) who was shown to have a more complex pattern of lung disease than had immediately been apparent (Fig. 4) . In children with only one functioning lung the differential diagnosis must include collapse/consolidation, aplasia, or severe hypoplasia. In such cases penetrated views of the mediastinum in order to visualise the main stem bronchi, and chest fluoroscopy to assess the ventilatory function were invaluable. If no main bronchi or lung movement could be detected the diagnosis of lung aplasia was made. If bronchi could be seen but no aerated lung observed, a diagnosis of collapse or consolidation was made. If collapse or consolidation is present, 42 in the affected area may be partially preserved although V is absent (unpublished observations). In the 9 children with unilateral pulmonary hypoplasia, fluoroscopy showed a small aerated segment of lung on the affected side.
In adults, pulmonary emboli or bronchial carcinoma are the most important causes of pure perfusion abnormalities. In young children however, the absence of perfusion is virtually diagnostic of a congenital absence of the pulmonary artery on the affected side. This can be divided into 3 groups4: absent left pulmonary artery associated with a Fallot tetralogy and increased incidence of right-sided aortic arch,5 extracardiac anomalies, 6 
